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Programs  for  redistributing  income  to  the  poor  face  an  inevitable 
conflict  between  the  need  to  preserve  incentives  to  work  by  imposing  a 
less  than  confiscatory  tax  rate  on  earnings,  on  the  one  hand,  and  the 
desire  to  concentrate  the  benefits  of  the  programs  among  the  poorest 
families,  on  the  other  hand.   Many  issues  in  the  design  of  redistributional 
policies  are  empirical,  and  can  only  be  answered  through  the  detailed  exam- 
ination of  the  behavior  of  actual  and  potential  beneficiaries  of  the  pro- 
grams.  In  this  paper  we  present  the  results  of  an  extensive  study  of  the 
response  of  an  important  group  of  poor  families,  those  without  fathers, 
to  the  largest  single  redistributive  program  now  in  operation.  Aid  to 
Families  with  Dependent  Children.   We  attempt  to  answer  the  following 
questions: 

1.  How  effective  is  AFDC  in  selecting  the  very  poorest  for  the 
largest  benefits? 

2.  To  what  extent  do  recipients  take  advantage  of  the  opportunity  to 
supplement  benefits  with  earnings?   How  do  they  respond  to  alternative 
levels  of  the  implicit  tax  on  earnings? 

3.  How  does  the  caseload  depend  on  the  generosity  of  benefits  and  on 
the  implicit  tax  on  earnings? 

4.  Does  the  disproportionate  share  of  blacks  among  recipients  reflect 
a  difference  in  attitudes  about  work  and  welfare  between  blacks  and 
whites,  or  can  it  be  explained  by  the  adverse  circumstances  of  blacks? 
The  study  focuses  on  the  probabilities  of  four  alternative  levels  of 

dependence:   none,  partial  (benefits  less  than  earnings),  substantial 
(benefits  more  than  earnings),  and  total.   These  probabilities  are  taken 
as  functions  of  family  characteristics  and  of  the  parameters  of  the  AFDC 
system.   For  example,  the  probability  that  a  mother  will  be  fully  dependent 
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declines  as  her  wage  rises.   Section  1  of  the  paper  develops  the  theory 
of  family  behavior,  starting  from  the  assumption  that  the  observed  dis- 
persion in  the  behavior  of  apparently  identical  families  reflects  an  under- 
lying distribution  of  unobserved  differences  among  them.   Section  2  dis- 
cusses the  statistical  method  used  to  estimate  the  probabilities,  a  straight- 
forward generalization  of  the  binary  logit  and  probit  methods.   Section  3 
describes  the  data,  which  were  taken  from  a  survey  of  welfare  recipients  and 
from  the  Survey  of  Economic  Opportunity,   Section  4  presents  and  interprets 
the  statistical  results. 

The  effectiveness  of  AFDC  in  concentrating  its  benefits  among  poorer 
families  is  measured  in  two  ways  in  our  study:   through  the  influence  of 
the  potential  wage  of  the  mother  and  through  the  influence  of  the  unearned 
income  of  the  family.   Both  have  a  strong  effect  in  the  expected  direction, 
suggesting  that  the  program  is  reasonably  successful  in  bringing  about  a 
redistribution  of  income.   For  example,  91  percent  of  families  with  certain 
characteristics  and  potential  wages  of  $1.50  per  hour  are  at  least  partly 
dependent,  but  only  56  percent  of  otherwise  Identical  families  with  potential 
wages  of  $3.00  per  hour.   Similarly,  only  42  percent  of  families  are  at  least 
partly  dependent  if  their  unearned  incomes  are  $200  per  month,  against  91 
percent  of  those  with  no  unearned  income. 

Our  results  suggest  that  an  important  minority  of  dependent  families 
supplement  welfare  benefits  with  earnings.   In  general,  around  7  percent 
have  earnings  that  exceed  their  benefits,  and  another  4  percent  have  lower 
but  positive  earnings.   These  probabilities  are  sensitive  both  to  family 
characteristics  and  to  the  formula  under  which  benefits  are  paid.   Mothers 
with  children  of  preschool  age  or  whose  health  is  poor  are  less  than  half 
as  likely  to  work.   The  implicit  tax  rate  on  earnings  (the  amount  by  which 
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benefits  are  reduced  for  each  additional  dollar  of  earnings)  is  a  partic- 
ularly important  determinant  of  the  probability  of  work  among  dependent 
mothers.   In  cities  that  tax  earnings  at  the  rate  of  20  percent  about  13 
percent  work,  while  in  cities  with  rates  of  60  percent  and  the  same  base 
level  of  benefits  only  8  percent  of  dependent  mothers  work.   Our  sample 
includes  cities  at  both  of  these  extremes. 

The  formula  under  which  benefits  are  paid  is  an  important  determinant 
of  the  probability  of  dependence.   In  an  earlier  paper,  we  developed  an  em- 
pirical characterization  of  the  effective  tax  rates  on  earnings  and  other 
forms  of  income  imposed  by  AFDC,  and  of  the  lump-sum  component  of  assistance, 
considered  as  a  function  of  various  family  characteristics.   All  families 
receive  the  lump-sum  payment,  and  those  with  earnings  are  permitted  to  re- 
tain earnings  remaining  after  deduction  of  the  tax.   In  this  paper,  we  deal 
mainly  with  the  two  most  important  parameters  of  the  system  of  benefits: 
the  lump-sum  transfer.  A,  and  the  implicit  tax  rate  on  earnings,  6.   In  our 
results,  higher  values  of  \   are  associated  with  higher  probabilities  of  de- 
pendence.  If  X   is  $200  per  month,  81  percent  of  families  are  fully  dependent, 
but  if  A  is  $250,  91  percent  are  dependent.   We  have  also  calculated  the  costs 
of  alternative  values  of  A,   The  $50  increase  just  mentioned  costs  $48  per 
family  and  is  associated  with  an  average  reduction  in  hours  of  work  of  about 
10  percent.   Similar  calculations  for  the  tax  rate,  6,  yield  one  important 
surprise:   Increasing  6  reduces  the  probability  of  dependence,  as  expected, 
reduces  the  average  hours  of  work  among  recipients,  again  as  expected,  but 
actually  increases  the  average  hours  of  work  in  the  whole  population.   The 
view  prevalent  among  economists  that  raising  the  tax  rate  on  earnings  re- 
duces labor  supply  may  be  incorrect.   It  misses  the  point  that  the  fraction 
of  the  population  on  welfare  shrinks  as  9  increases,  and  individuals  work 
more  when  they  are  off  welfare  than  when  they  are  on  it. 
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Finally,  no  important  differences  between  blacks  and  whites  are  revealed 
in  the  study.   In  fact,  after  taking  account  of  education,  health,  number 
and  ages  of  children,  and  potential  wage,  we  find  that  whites  are  slightly 
more  likely  than  blacks  to  be  on  welfare.   Since  we  take  the  population  of 
families  without  fathers  as  given,  our  study  sheds  no  light  on  differences 
between  the  stability  of  black  and  white  families.   Our  results  suggest  that 
the  higher  fraction  of  dependent  black  families  compared  to  white  families 
derives  from  the  higher  fraction  of  fatherless  black  families  and  the  adverse 
education,  wages,  and  other  characteristics  of  blacks,  and  not  from  any  dif- 
ferences in  attitudes  about  welfare. 
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1.   Theory 

In  any  study  of  the  behavior  of  individuals,  it  is  essential  to  take 
account  of  the  diverse  behavior  of  similarly  situated  individuals.   Among 
low- income  families,  only  a  fraction  receive  public  assistance;  most  of 
the  others  have  decided  against  applying  for  assistance  in  spite  of  their 
eligibility  for  it.   Our  formal  theory  takes  account  of  variations  in  be- 
havior through  the  assumption  that  there  are  unobserved  differences  in 
tastes,  attitudes,  and  other  characteristics  among  families.   These  include 
the  taste  or  need  for  purchased  goods  and  for  time  spent  at  home,  the  stigma 
attached  to  the  receipt  of  public  assistance,  and  unmeasured  determinants 
of  productivity  at  home  or  at  work.   Our  theory  starts  with  a  description 
of  the  behavior  of  a  family  with  given  values  of  these  unobservable  vari- 
ables.  At  this  stage  the  behavior  is  assumed  to  be  deterministic.   We  then 
consider  the  probability  distribution  of  individual  responses  that  we  ob- 
serve by  drawing  repeatedly  at  random  from  a  population  with  diverse  unob- 
served characteristics.   Our  assumptions  about  the  response  of  individual 
families  to  changes  in  the  parameters  of  the  budget  constraint — the  wage, 
unearned  income,  lump-sum  transfer  of  AFDC,  and  the  implicit  tax  on  earnings — 
translate  into  predictions  about  the  response  of  the  observed  probabilities 
to  changes  in  these  parameters. 

Behavior  of  individual  families 

We  assume  that  the  family  head  makes  decisions  in  the  following  way: 
First  she  considers  the  highest  level  of  family  satisfaction  obtainable 
without  assistance,  subject  to  the  budget  constraint  that  purchases  of  goods 
must  be  financed  through  unearned  income,  y,  and  earnings,  wH  (w  is  the  hourly 
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wage  and  H  is  the  number  of  hours  of  work) .   She  then  compares  this  level 
of  satisfaction  to  the  level  obtainable  under  public  assistance,  subject 
to  the  modified  budget  constraint  that  purchases  of  goods  must  be  financed 
through  the  amount  of  unearned  income  remaining  after  the  tax  imposed  by 
the  system  of  assistance,  (1  -  t)  y,  the  amount  of  earnings  remaining 
after  tax,  (1  -  6)  wH,  and  the  lump-sum  component  of  assistance,  X. 
Finally,  she  decides  to  seek  assistance  if  the  second  level  of  satisfac- 
tion exceeds  the  first.    Satisfaction  is  defined  comprehensively  to  in- 
clude foregone  time  at  home  and  the  stigma  of  receiving  assistance.   For 
the  moment  we  neglect  the  distinction  between  seeking  assistance  and  actually 
receiving  it. 

We  represent  the  outcome  of  this  process  as  follows:   First,  we  define 
a  normalized  measure  of  dependence,  z,  as  the  ratio  of  benefits,  b,  to  the 
sum  of  benefits  and  earnings,  wH: 


(1.1) 


b  +  wH 


It  varies  between  0,  for  a  family  not  on  welfare,  to  1  for  a  family  that  is 
fully  dependent  and  has  no  earnings.   Then  we  describe  the  joint  family  deci- 
sion about  work  and  dependence  on  welfare  through  the  function  f,  which  takes 
account  of  all  of  the  economic  considerations  as  well  as  the  vector  of  unob- 
served characteristics  of  the  family,  t: 

z  =  f(w,y,e,A,T,t)  (1.2) 


Brehm  and  Saving  developed  a  theory  along  these  lines,  and  were  later 
criticised  by  Albin  and  Stein.   See  Barr,  Chapter  4,  for  a  complete  dis- 
cussion. 
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We  expect  the  following  about  the  response  of  z  to  the  arguments  of  f: 

1.  It  decreases  with  the  wage,  w.   The  more  attractive  work  is  in 
the  market,  the  less  dependent  the  family  is.   Even  if  hours  of  work 
remained  unchanged  as  w  rose,  earnings  would  rise  and  benefits  fall, 
so  z  would  fall.   We  also  would  expect  hours  of  work  to  rise,  making 
z  fall  even  further. 

2.  It  decreases  with  outside  income,  y,  unless  the  tax  on  it,  t, 
is  low  and  hours  of  work  are  very  sensitive  to  y. 

3.  Its  dependence  on  the  tax  rate  on  earnings,  9,  is  ambiguous. 
Assistance  is  made  less  attractive  to  a  prospective  worker  by  a  higher 
tax  rate,  but  those  who  are  already  on  welfare  may  work  less  and  be- 
come more  dependent  as  6  rises.   An  important  goal  of  this  paper  is  to 
measure  the  relative  strength  of  these  effects. 

4.  It  decreases  with  the  tax  rate  on  unearned  income,  x,  and  increases 
with  the  lump-sum  transfer,  X.   An  unambiguous  increase  in  the  gener- 
osity of  assistance  increases  dependence. 

The  dependence  function,  f,  is  deterministic  within  this  framework.   A 
family  with  given  characteristics,  t,  will  behave  in  a  predictable  way.   Over 
a  wide  range  of  values  of  the  parameters  w,  y,  9,  A,  and  x,  dependence  will 
always  be  zero,  either  because  the  opportunities  off  welfare  are  unattractive 
(high  values  of  9  and  x  or  low  values  of  A).   Similarly,  there  is  a  range  of 
values  where  it  is  always  one — families  are  fully  dependent  because  not  even 
the  first  hour  of  work  pays  off.   Between  these  two  ranges,  there  is  a  pre- 
sumption that  dependence  responds  discontinuously  to  changes  in  its  deter- 
minants for  any  particular  family.   At  zero  dependence  the  marginal  rate  of 
substitution  between  time  at  home  and  goods  is  the  wage,  while  at  any  posi- 
tive level  of  dependence  it  is  the  wage  adjusted  for  the  substantial  tax  on 
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earnings  imposed  by  public  assistance.   Consequently,  the  decision  to  opt  for 
assistance  at  any  level  should  be  accompanied  by  a  discontinuous  decline  in 
hours  of  work.   This  in  turn  makes  z  jump  discontinuously  from  zero  to  a  posi- 
tive value  well  above  zero.   In  fact,  our  empirical  results  suggest  that  for 
many  families  the  decision  about  assistance  is  all  or  nothing — they  choose 
between  full  time  work  without  assistance  or  no  work  and  full  assistance. 
This  discontinuity  of  behavior  is  precisely  compatible  with  rational  de- 
cision-making guided  by  marginal  considerations. 

Implications  of  the  diversity  of  unobserved  characteristics 

The  observer  can  only  make  a  probabilistic  statement  about  the  likely 
behavior  of  a  family  because  some  of  its  important  characteristics  are  unknown. 
Within  a  group  of  families  with  identical  observed  characteristics,  facing  the 
same  economic  alternatives,  the  most  information  we  can  hope  to  obtain  is  the 
probability  distribution  of  our  measure  of  dependence.   This  distribution  is 
induced  by  the  underlying  diversity  of  tastes  and  attitudes  about  work  and 
welfare.   The  probability  that  a  family  drawn  at  random  will  have  a  given 
degree  of  dependence  is  the  fraction  of  the  total  population  whose  character- 
istics are  such  that  they  have  that  degree  of  dependence.   For  example,  the 
probability  that  a  particular  family  will  be  off  welfare  altogether  when 
faced  with  specified  parameters  is  the  fraction  of  the  population  whose  level 
of  satisfaction  is  lower  for  any  positive  level  of  dependence  than  it  is  at 
zero  dependence.   We  deal  with  probabilities  not  because  we  believe  that 
there  is  an  important  random  element  in  individual  choices  but  because  our 
sample  is  chosen  randomly  from  a  diverse  population. 

The  behavior  of  the  individual  family  is  sensitive  to  economic  parameters, 
so  the  probabilities  just  defined  are  also  sensitive  to  them.   The  fraction  of 
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families  opting  for  assistance  rises  as  the  system  becomes  more  generous, 
because  families  whose  preferences  and  other  characteristics  put  them  near 
the  threshold  will  switch  from  zero  dependence  to  some  positive  level.   Even 
though  the  behavior  of  each  switching  family  is  discontinuous,  the  probability 
of  dependence  is  a  continuous  function  of  its  economic  determinants,  as  long 
as  the  distribution  of  unobserved  characteristics  is  smooth. 

These  considerations  justify  the  following  formal  approach:   We  consider 
the  probability  distribution  of  our  measure  of  dependence,  z,  with  a  popula- 
tion of  families  facing  parameters  w,  y,  6,  X,  and  t,  and  are  interested  in 
showing  how  the  distribution  shifts  as  these  parameters  vary.   We  combine 
the  parameters  into  a  vector,  x,  to  which  we  also  add  other  relevant  observed 
characteristics  of  the  family  (race,  education,  age,  and  health  of  the  mother, 
number  of  adults  and  children,  and  length  of  residence).   Then  we  define  P(Z,x) 
as  the  fraction  of  the  population  of  families  with  characteristics  x  who  have 
a  degree  of  dependence  no  greater  than  Z.   P(0,x)  is  the  fraction  who  are  not 
dependent  at  all  and  P(l,x)  is  1,  since  z  cannot  exceed  1.   P(Z,x)  is  a  hybrid 
probability  distribution:   it  assigns  substantial  probability  to  the  two  ex- 
treme values  of  z,  0  and  1.   Between  these  values  it  is  presumably  a  smooth 
distribution  and  does  not  assign  positive  probability  to  any  single  value  of 
z.   Previous  econometric  studies  of  random  variables  that  are  bounded  in  this 
way,  deriving  from  the  famous  Tobit  model  of  James  Tobin,  have  specified  a 
density  function  for  the  distribution  between  the  extremes.   In  our  case, 
however,  we  are  most  interested  in  the  two  extremes,  and  have  little  prior 
information  about  the  distribution  between  the  extremes  (the  probability  of 
an  intermediate  value  of  z  varies  between  about  10  and  25  percent  for  differ- 
ent values  of  x) .   We  have  adopted  a  somewhat  less  restrictive  specification 
than  the  Tobit  model,  involving  the  study  of  four  discrete  probabilities: 
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p„(x)  =  P(0,x),  the  probability  of  not  being  on  welfare; 

p  (x)  =  P(0.5,x)  -  P(0,x),  the  probability  of  partial  dependence; 

p„(x)  =  P(0.99,x)  -  P(0.5,x),  the  probability  of  substantial 


p_(x)  =  1  -  P(0.99,x),  the  probability  of  essentially  total 


dependence,  and 

),x)  ,  the  p 
dependence. 

Response  of  probabilities  to  economic  determinants 

Our  earlier  argument  suggests  that  each  of  the  probabilities  just  de- 
fined is  a  continuous  function  of  its  arguments.   Our  expectations  about 
the  response  of  individual  behavior  to  changes  in  economic  determinants 
translate  into  similar  expectations  about  P/^(x) — it  should  increase  with 
w,  y,  9,  and  t,  and  should  decrease  with  A.   Attractive  opportunities  for 
income  when  off  welfare  and  unattractive  welfare  parameters  increase  the 
fraction  of  families  that  opt  against  welfare.   Note  that  we  can  be  con- 
fident of  the  impact  of  9,  the  tax  rate  on  earnings,  on  the  probability  of 
being  off  welfare  even  though  we  are  uncertain  about  the  effect  of  9  on  all 
families — no  family  previously  off  would  go  on  welfare  as  a  result  of  an 
increase  in  the  tax  rate.   The  response  of  p  (x) ,  the  probability  of  total 
dependence,  is  similarly  clear.   It  should  decrease  with  w,  y,  and  A,  and 
should  increase  with  9  and  x.   Again,  no  fully  dependent  mother  would  decide 
to  go  to  work  if  the  tax  rate  on  earnings  rose.   The  responses  of  the  proba- 
bilities of  partial  and  substantial  dependence  to  their  economic  determinants 
are  generally  ambiguous — as  welfare  becomes  more  attractive,  families  move 
into  these  categories  from  below  but  others  move  from  them  to  higher  cate- 
gories.  However,  the  response  of  the  combined  probability  of  intermediate 
degrees  of  dependence,  p, (x)  +  p„ (x) ,  to  the  tax  rate,  6,  is  unambiguous. 
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since  Pp,(x)  and  p^Cx)  respond  in  the  same  direction  and  the  four  probabilities 
sum  to  one:   A  higher  tax  rate  on  earnings  discourages  mothers  from  combining 
earnings  and  assistance,  and  makes  the  decision  about  welfare  more  one  of  all 
or  nothing. 

Qualifications 

So  far  we  have  treated  the  theory  of  dependence  on  public  assistance  as 
an  application  of  the  theory  of  consumer  choice.   The  head  of  the  household 
studies  the  alternatives  defined  by  the  budget  constraint  and  chooses  a  plan 
that  maximizes  family  satisfaction.   The  only  departures  from  the  usual 
treatment  of  the  theory  of  the  consumer  arise  from  the  nonlinearity  of  the 
budget  constraint  and  from  our  explicit  assumption  of  diversity  in  prefer- 
ences.  We  maintain  the  basic  assumption  that  consumers  make  voluntary 
choices  within  a  fixed  budget  constraint.   Two  main  objections  will  be  made 
to  our  theory:   First,  public  assistance  does  not  present  a  clearly  defined 
fixed  set  of  alternatives.   Rather,  potential  applicants  face  uncertainty 
about  whether  or  not  they  will  be  accepted  for  AFDC  and  if  so  what  payments 
will  be  made  at  various  levels  of  earnings.   Second,  they  face  uncertainty 
about  the  availability  of  employment  at  the  desired  number  of  hours  per  week. 

To  an  extent,  we  are  able  to  take  account  of  systematic  differences  in 
the  economic  opportunities  available  to  different  groups  in  our  sample.   For 
both  public  assistance  and  employment,  we  have  avoided  making  assumptions 
about  the  alternatives  available.   Instead,  we  have  deduced  the  alternatives 
from  data  on  the  activities  of  members  of  our  sample.   The  tax  and  transfer 
levels  we  attribute  to  AFDC  are  derived  from  a  regression  study  of  the  bene- 
fits received  by  the  dependent  members  of  the  sample,  and  the  wage  rates  are 
derived  from  a  regression  of  actual  wages  received  on  personal  characteristics 
for  a  large  number  of  wage-earners.   This  procedure  guards  against  some  sys- 
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tematic  errors:   We  know  that  assistance  is  available  on  the  terms  we 
specify  in  our  study  because  we  observe  many  members  of  our  sample  re- 
ceiving those  benefits,  and  we  know  that  work  is  available  at  the  wage  we 
specify  because  we  observe  many  women  at  work  at  those  wages,  at  a  great 
variety  of  hours  per  week.   Other  systematic  errors  remain.   In  particular, 
we  are  unable  to  deal  with  differences  in  the  probability  of  finding  work 
at  all  or  of  being  accepted  for  public  assistance  after  applying.   Com- 
parisons between  blacks  and  whites  are  especially  sensitive  to  these  differ- 
ences.  Our  finding  that  whites  are  slightly  more  likely  than  blacks  to  re- 
ceive assistance,  everything  else  equal,  may  reflect  discrimination  on  the 
part  of  welfare  administrators  as  well  as  differences  between  black  and 
white  attitudes  about  welfare.   In  general,  our  results  on  the  sensitivity 
of  the  probability  of  dependence  to  observed  family  characteristics  should 
be  interpreted  as  the  reduced  form  arising  from  the  interaction  of  the  be- 
havior of  families,  employers,  and  AFDC  administrators.   Through  the  pre- 
liminary regressions  for  earnings  and  AFDC  benefits,  we  have  removed  much  of 
the  influence  of  family  characteristics  that  operate  indirectly  through  em- 
ployment opportunities  or  benefits,  and  have  assigned  the  influences  to  ex- 
plicit variables — the  wage  and  the  parameters  of  the  benefit  schedule.   Some 
indirect  influence  remains,  however,  and  should  be  kept  in  mind  in  inter- 
preting the  results. 

In  addition  to  these  systematic  differences,  there  are  purely  random 
differences  in  economic  opportunities  not  associated  with  any  of  the  family 
characteristics  we  observe.   The  evidence  suggests  that  there  is  a  good 
deal  of  this  dispersion.   In  the  benefit  equation  of  our  ealier  study,  the 
residuals  had  standard  errors  of  $17  to  $53  per  month.   Dispersion  in  the 
wages  paid  to  apparently  identical  women  is  also  large — the  wage  equations 
used  to  impute  wages  had  standard  errors  of  more  than  40  percent  (the 
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regressions  are  in  log  form) .   The  probabilities  estimated  in  the  present 
study  combine  the  effects  of  the  underlying  diversity  of  families  with 
the  effects  of  the  diversity  in  opportunities  available  to  apparently 
identical  families. 
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2.   Functional  form  and  statistical  method 


For  reasons  to  be  discussed  shortly,  we  do  not  estimate  the  probabil- 
ities p  (x) , . . . ,p  (x)  of  our  four  levels  of  dependence  for  the  population, 
but  deal  instead  with  the  probabilities  g  (x) , . . . ,g  (x)  within  our  sample. 
Since  the  g.(x)'s  are  probabilities,  they  should  be  non-negative  and  should 
sum  to  one.  The  logit  functional  form  provides  a  convenient  way  to  impose 
these  properties.   It  is 

g  (x)  =  expji^S   ^  ) 

^i   "^  (1)  (2)  (3)      '  ^^--l; 

1  +  expCxe''  '^)  +  exp(x6^  O  +  exp(x&^^) 

i  =  1,2,3; 


^0  (1)  (2)  (3)   '  (2.2) 

1  +  expCxB*'  O  +  exp(x6^^)  +  exp(x3^  '^) 

Here  6    ,_  6    ,  and  3    are  vectors  of  parameters  associated  with  partial 
dependence,  substantial  dependence  and  total  dependence,  respectively.   The 
probability  of  zero  dependence,  g_(x),  is  obtained  as  a  residual;  this  is  an 
arbitrary  normalization  and  the  same  results  would  be  obtained  if  any  of  the 
other  three  were  treated  as  the  residual.   Provided  that  the  vector  of 
characteristics,  x,  used  in  the  specification  can  include  dummy  variables 
and  other  nonlinear  transformations  of  the  original  variables,  the  logit 
specification  can  approximate  any  multinomial  probability  g  (x) , . . . ,g  (x) 
to  any  desired  precision.   The  use  of  the  logit  specification  involves  no 
restrictive  assumption  about  the  distribution  of  unobserved  differences 
among  individuals. 


See  footnote  on  p.  14A. 
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The  discussion  of  Daniel  McFadden  and  others  of  the  relation  of  the  logit 
specification  to  the  strict  utility  model  of  the  theory  of  stochastic 
choice  may  have  given  rise  to  some  confusion  on  this  point.   In  the  theory 
of  stochastic  choice,  it  is  the  characteristics  of  the  choices  that  enter 
the  logit  function,  while  the  parameters  deal  with  the  characteristics  of 
the  decision-maker.   In  our  work,  the  x's  are  the  characteristics  of  the 
decision  makers,  and  the  characteristics  of  the  choices  (different  degrees 
of  dependence)  are  expressed  by  the  parameters.   Mathematically,  our 
specification  is  a  special  case  of  the  other  specification,  but  the  in- 
terpretation is  rather  different.   Our  work  requires  no  questionable  as- 
sumption about  the  "independence  of  irrelevant  alternatives". 
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We  estimate  the  parameters  6,6    ,  and  6    by  the  method  of 
maximum  likelihood,  using  a  computer  program  written  by  Meir  Kohn. 
McFadden  has  studied  the  statistical  properties  of  the  maximum  likelihood 
estimator  for  the  logit  specification,  and  has  shown  that  the  probability 
of  its  existence  approaches  one  as  the  number  of  observations  becomes 
large,  and  that  it  is  consistent  and  asymptotically  normal.   The  inverse 
of  the  matrix  of  second  derivatives  of  the  likelihood  function  converges 
to  the  variance-covariance  matrix  of  the  limiting  distribution  of  the  es- 
timate and  serves  as  an  indicator  of  the  sampling  dispersion  of  the  es- 
timates in  small  samples. 

Adjustment  for  the  hybrid  sample 

A  special  problem  of  estimation  arises  in  this  study  because  of  the 
nature  of  the  data  sources.   Data  on  welfare  recipients  were  taken  from  a 
survey  of  three  percent  of  all  recipients,  while  date  on  non-recipients 
were  taken  from  a  survey  of  about  0.1  percent  of  the  population.   Conse- 
quently, it  is  essential  to  take  explicit  and  rigorous  account  of  the  nature 
of  the  sample  in  our  statistical  method.   The  statistical  method  just  de- 
scribed gives  estimates  of  the  probabilities  g_(x),  g^ (x) ,  g  (x) ,  and  g^(x) 
that  should  be  interpreted  as  the  probabilities  of  the  various  levels  of 
dependence  conditional  on  being  in  the  sample.   In  a  purely  random  sample, 
this  conditioning  would  have  no  effect  and  the  g . (x)  and  p . (x)  would  be  the 
same.   In  our  case,  however,  gp,(x)  understates  the  true  probability  of  zero 
dependence,  p  (x) ,  because  the  sample  is  so  heavily  weighted  toward  depend- 
ent families.   The  observed  probabilities  of  positive  levels  of  dependence, 
g^ (x) ,  g„ (x) ,  and  g_(x),  similarly  overstate  the  true  probabilities. 

To  give  a  clear  probabilistic  treatment  of  this  bias,  we  define  two 
random  variables,  k  and  r,  for  each  family: 

¥  4 
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k  =  0,  1,  2,  or  3     for  the  category  of  dependence 

r  =  0  if  the  family  is  not  in  our  sample 

=1  if  it  is 

Our  assumptions  about  the  method  of  sampling  can  be  stated  conveniently 
by  specifying  the  joint  distribution  of  k  and  r: 

Prob  [k  =  0  and  r  =  1]  =  s^(x)  Pr,(x)  ,  the  probability  that  a  family 
will  not  be  dependent  and  will  be  sampled; 

Prob  [k=i>0,  r=l=  s^p.(x)  ,  the  probability  that  a  family 
will  be  dependent  and  will  be  sampled. 
Here  s  (x)  is  the  probability  that  a  family  with  characteristics  x  that  is 
not  on  welfare  will  be  included  in  the  sample  of  non-recipients  and  s   is 
the  probability  that  a  family  on  welfare  will  be  included  in  the  second 
sample.   In  principle,  s^  is  independent  of  family  characteristics,  and, 
in  any  case,  we  have  no  way  to  measure  it,  so  we  assume  that  s^  is  exactly 
0.03.   In  the  first  sample,  however,  the  sampling  rate  depends  explicitly 
on  family  characteristics,  especially  race;  it  deliberately  oversamples 
poor  nonwhite  areas.   It  reports  the  sampling  probability  for  each  family, 
so  it  is  possible  to  deduce  the  form  of  the  dependence  of  s^  on  x.   The 
method  used  to  estimate  the  function  s  (x)  is  described  in  the  Appendix. 

The  observed  conditional  probability  of  zero  dependence  is: 


g^Cx)  =  Prob  [k  =  0|r  =  1] 


Prob[k  =  0  and  r  =  1] 


3 
Prob[k  =  0  and  r  =  1]  +  E   Prob[k  =  i  and  r  =  1] 

1=1 


Sq(x)Pq(x) 


SQ(x)pg(x)  +  E  s^p^(x) 


Sf.(x)p  (x) 

(2.3) 


Sq(x)Pq(x)  +  s^(l  -  Pq(x)) 
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Unless  P(^(x)  is  close  to  1  (very  few  families  with  characteristics  x  are  on 

welfare)  or  is  close  to  0  (very  few  are  not),  gp,(x)  is  substantially  less 

than  p  (x)  .   For  example,  if  P(^(x)  is  0.90  and  s  /s  (x)  is  30,  g„(x)  is  0.23. 

For  positive  levels  of  dependence,  a  similar  relation  holds  between 

the  observed  conditional  probabilities  of  dependence: 

s^p_j^(x) 
§1^''^  ^  Sq(x)  Pq(x)  +  8^(1  -  Pq(x))  ^2.4) 


To  recover  the  p.(x)  from  the  estimated  g.(x),  we  solve  equation  2.3  to  get 

Pq^''^  ~  S-^e^U)    +   Sq(x)(1  -  gQ(x))  ^2.5) 


Then  from  equation  2.4,  we  have 

s   —  s  fx^  ' 

p.(x)  =  g.(x)(l  -   \   " PqCx))  (2.6) 


In  the  discussion  of  our  results,  we  will  refer  to  g.(x)  as  "unadjusted"  and 
p.(x)  as  "adjusted". 
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3.   Data 

Data  for  the  study  were  obtained  from  two  sources.   For  families  re- 
ceiving assistance,  data  were  taken  from  the  survey  of  three  percent  of  all 
recipients  carried  out  in  the  fall  of  1967  by  the  Social  and  Rehabilitation 
Service  (SRS)  of  the  Department  of  Health,  Education  and  Welfare.   Data  for 
other  families  were  taken  from  the  Survey  of  Economic  Opportunity  conducted 
by  the  Bureau  of  the  Census  in  March  1967.   Only  families  consisting  of  a 
mother  and  one  or  more  children  were  considered.   Families  with  fathers 
present  were  not  considered,  but  some  families  had  additional  adults. 
The  following  variables  were  calculated  for  each  family: 
Degree  of  dependence,  z:   For  non-recipients,  zero.   For  recipients, 

total  benefits,  including  all  special  and  supplementary  benefits, 
for  the  month  preceding  the  survey,  divided  by  earned  income 
plus  benefits,  for  the  month. 
Wage,  w:   Imputed  by  the  method  and  for  the  reasons  described  in  Hall. 
The  imputed  wage  is  a  function  of  age,  education,  sex,  race,  city, 
and  health.   It  is  put  in  real  terms  by  dividing  by  a  geographic 
price  index.   It  enters  the  equations  in  a  piecewise-linear 
fashion,  with  breakpoints  at  $0.00,  1.50,  2.00,  3.00  and  10.00 
per  hour.   Wage  coefficients  at  other  wage  levels  can  be  calculated 
by  linear  interpolation. 
Unearned  income,  y:   All  income  from  sources  other  than  assistance  or 

earnings  of  mother. 
Maximum  benefits,  A  +  (1  -  t)  y:   Imputed  by  evaluating  the  benefit 

equation  developed  in  Barr  and  Hall  for  each  family,  with  earnings 
of  the  mother  set  to  zero.   The  benefit  equation  takes  account  of 
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a  variety  of  differences  among  cities  in  the  administration  of 
AFDC. 

Tax  rate  on  earnings,  6:   Taken  as  the  appropriate  regression  coeffi- 
cient for  earnings  of  mothers  in  the  benefit  equation  in  Barr  and 
Hall.   The  only  source  of  variation  in  tax  rates  is  across  cities. 

Non-resident:   Dummy  variable,  1  if  the  family  had  not  moved  to  the 
city  in  the  past  year. 

Race:   Dummy  variable,  0  if  mother  is  non-white,  1  if  white. 

Age:   Dummy  variable,  0  if  the  mother  is  35  or  lower,  1  if  she  is  more 
than  35 . 

Health:   Dummy  variable,  0  if  the  mother  is  well,  1  if  she  is  not. 

Education:   Set  of  dummy  variables  for  the  years  of  school  of  the  mother; 
first  is  1  if  less  than  eighth  grade,  zero  otherwise;  second  is  one 
if  twelfth  grade  or  more  and  zero  otherwise. 

Children:   Set  of  dummy  variables;  the  first  is  1  if  there  are  more  than 
two  children  and  0  if  not;  the  second  is  1  if  there  are  any  pre- 
school children  and  0  if  not. 

Adults  other  than  mother:   Set  of  dummy  variables;  the  first  is  1  if 

there  are  one  or  two  other  adults  and  0  otherwise;  the  second  is  1 
if  there  are  3  or  more  other  adults. 

The  combined  sample  includes  11,839  families  in  nine  cities. 
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4.   Results 


Our  first  step  is  the  estimation  of  the  parameters,  B    ,  of  the  un- 
adjusted probabilities,  g . (x) .   With  these  parameters,  we  can  calculate 
the  probability  that  a  family  drawn  at  random  from  our  sample  with  charac- 
teristics X,  will  not  be  dependent  at  all  (g  (x)),  partially  dependent 
(g^ (x) ) ,  substantially  dependent  (g„(x)),  and  totally  dependent  (g_(x)). 
Then  by  applying  formulas  2.5  and  2.6  we  can  calculate  the  corresponding 
probabilities  p  (x) ,  p  (x) ,  p„ (x)  and  p„(x)  for  families  drawn  at  random 
from  the  population  of  the  United  States.   Since  the  second  set  of  proba- 
bilities is  the  one  of  interest  for  almost  any  application  of  our  results, 
most  of  this  section  is  devoted  to  a  discussion  of  them. 

Table  1  presents  the  estimated  coefficients  and  standard  errors  for  the 
unadjusted  probabilities.  These  should  be  interpreted  in  terms  of  the  logit 
specification, 

ggCx)  = —      (1) m (IT  ^   ^^-^^ 

1  +  exp(x6^^)  +  expCxB*-  '^)  +  exp(x6^  '^) 


^i  d)  (2)  (3) 

1  +   exp(xB^  O  +  exp(xB^  '^)  +  expCxB*-^^) 

i  =  1,2,3. 


(4.2) 


y 


If  a  particular  characteristic  has  the  same  sign  in  all  three  of  its  appear- 
ances, its  impact  on  the  probability  of  dependence  is  unambiguous.   For  ex- 
ample, an  increase  in  the  tax  rate  on  earnings  clearly  increases  the  proba- 
bility that  a  family  will  not  be  on  welfare  at  all.   Similarly,  within  our 
sample  a  white  family  has  a  higher  probability  of  receiving  some  degree  of 
assistance  than  does  a  black  family.   In  other  cases,  however,  it  is  neces- 
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Table  1 
Unadjusted  Results 


Characteristic 


Degree  of  Dependence 


Partial 
o(l) 


Substantial 
o(2) 


Total 
o(3) 


Wage,  w 

(dollars  per  hour) 
0.00 

1.50 

2.00 

3.00 

10.00 


Unearned  income,  y 

(hundreds  of  dollars  per  month) 


Non-resident 


Income  without  work,  A  +  (1  -  t)  y 
(hundreds  of  dollars  per  month) 


Tax  rate  on  earnings. 


Race 
Black 
White 


Age 

35  or  less 
More  than  35 


Health 
Well 
Sick 


Education 

Less  than  8th  grade 

8th  to  11th  grade 
12th  grade  or  higher 


-3.89 

-2.05 

(1.12) 

(1.09) 

3.50 

2.08 

(0.67) 

(0.70) 

4.62 

2.50 

(0.73) 

(0.77) 

3.15 

1.05 

(0.91) 

(1.00) 

-0.99 

-2.49 

(6.51) 

(7.57) 

-1.48 

-1.45 

(0.16) 

(0.17) 

-4.26 

-0.48 

(0.39) 

(0.73) 

-0.50 

-0.16 

(0.29) 

(0.30) 

-3.01 

-2.56 

(0.87) 

(0.92) 

0 
0.43 

0 
0.50 

(0.19) 

(0.21) 

0 

1.40 

0 

-0.66 

(0.18) 

(0.20) 

0 

0 

-1.02 

0.01 

(0.29) 

(0.25) 

1.08 

0.89 

(0.21) 

(0.22) 

0 

0 

-0.46 

-0.39 

(0.27) 

(0.31) 

-3.82 
(0.87) 

4.37 
(0.61) 

4.40 
(0.67) 

1.90 
(0.82) 

2.89 
(4.42) 


-1.31 
(0.13) 

-4.19 
(0.19) 


0.25 
(0.27) 

-1.80 
(0.72) 


0 
0.70 
(0.17) 


0 

-1.34 
(0.16) 


0 

0.86 
(0.19) 


1.40 
(0.18) 

0 
-0.53 
(0.24) 
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Table  1  (Continued) 


Degree  of  Dependence 


Characteristic 

Partial 

Substantial 

s<» 

B<^> 

Children 

2  or  fewer 

0 

0 

More  than  2 

0.76 

0.69 

(0.12) 

(0.13) 

At  least  one  child 

of  pre- 

school  age 

0.03 

-0.24 

(0.18) 

(0.19) 

Other  adults 

None 

0 

0 

1  or  2 

-0.50 

-0.21 

(0.16) 

(0.17) 

More  than  2 

0.00 

0.08 

(0.10) 

(0.11) 

Total 
o(3) 


0 
0.39 
(0.12) 

0.63 
(0.15) 


0 
-0.71 
(0.15) 
0.08 
(0.09) 
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sary  to  evaluate  formulas  4.1  and  4.2  to  show  how  the  probabilities  vary 
with  alternative  values  of  the  characteristics. 

Adjusted  results 

In  the  rest  of  this  section  we  will  discuss  the  implications  of  our 
results  in  terms  of  the  adjusted  probabilities  of  the  four  degrees  of  de- 
pendence.  We  compute  these  from  the  coefficients  of  Table  1  for  the  un- 
adjusted probabilities  and  from  the  coefficients  of  Table  A2-1  for  the 
sampling  probabilities.   In  some  cases,  notably  the  effects  of  race  and  the 
wage  rate,  the  adjustment  is  substantial.   Our  discussion  starts  from  the 
probabilities  of  dependence  for  a  hypothetical  benchmark  family  with  the 
following  characteristics:   the  mother  is  black,  healthy,  has  less  than  12 
years  of  education  but  more  than  8,  is  capable  of  earning  $1.50  per  hour, 
has  three  children,  none  of  preschool  age,  and  no  other  adults  in  the  family, 
and  lives  in  a  city  that  provides  a  lump-sum  payment,  X,  of  $200  per  month 
and  taxes  the  mother's  earnings  at  40%.   A  very  large  fraction  of  our  sample 
with  these  characteristics  is  dependent  on  public  assistance;  even  after 
adjustment  for  our  oversampling  of  this  kind  of  family,  the  probabilities 
of  dependence,  especially  of  total  dependence,  is  quite  high.   Only  9  percent 
of  the  population  with  the  benchmark  characteristics  avoids  dependence  al- 
together, while  81  percent  have  no  earnings  and  are  totally  dependent.   The 
remaining  10  percent  supplement  their  benefits  through  work. 

Effects  of  wages  and  unearned  income 

Women  with  the  benchmark  characteristics  have  almost  no  alternative  to 
public  assistance  because  the  market  offers  them  so  little  for  their  work. 
The  probabilities  of  dependence  are  strikingly  lower  for  women  whose  services 
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are  more  highly  valued,  as  shown  in  Table  2.   At  $2.00  per  hour,  the  prob- 
ability of  being  off  welfare  completely  is  only  slightly  higher,  but  the 
probability  of  combining  earnings  and  benefits  is  almost  twice  as  high.   The 
probability  of  total  dependence  is  13  percentage  points  lower  than  for  the 
benchmark  case.   At  a  wage  of  $3.00  per  hour,  almost  half  the  families  are 
off  welfare  and  less  than  a  third  are  totally  dependent. 

The  probability  of  dependence  is  also  sensitive  to  the  amount  of  un- 
earned income,  y,  as  shown  in  the  second  part  of  Table  2.   In  these  calcula- 
tions, we  are  holding  constant  the  income  available  from  public  assistance 
without  working,  X  +  (1  -  6)  y.   As  y  rises.  Income  off  welfare  rises  while 
income  on  welfare  remains  the  same,  so  families  shift  off  welfare  altogether. 
Thus  increasing  y  to  $200  reduces  the  probabilities  of  both  total  and  inter- 
mediate degrees  of  dependence.   This  effect  is  to  be  contrasted  with  the 
effect  of  rising  wages,  which  stimulate  a  shift  toward  partial  dependence 
as  well  as  a  shift  to  zero  dependence. 

Effects  of  race,  education,  age,  health,  family  composition  and  length  of 
residence 

Table  3  presents  the  adjusted  probabilities  of  dependence  for  variations 
in  each  of  the  other  characteristics  included  in  the  model.   In  each  section 
of  the  table,  one  of  the  characteristics  varies  while  all  of  the  others  are 
held  constant  at  their  benchmark  values.   The  first  characteristic  is  race. 
After  taking  account  of  the  other  observed  characteristics  of  families,  es- 
pecially wages,  income,  education,  and  number  of  children,  almost  no  pure 
difference  between  blacks  and  whites  remains.   In  fact,  whites  are  slightly 
less  likely  than  blacks  to  escape  dependence  completely,  and  are  somewhat 
more  likely  than  blacks  to  be  fully  dependent.   The  disproportionate  number 
of  blacks  on  welfare  is  not  the  result  of  differences  in  attitudes  about 
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Table  2 

Adjusted  Probabilities  of  Dependence  by  Wage  Rate 

and  Amount  of  Unearned  Income 

Degree  of  Dependence 


None 


Partial 


Substantial 


Total 


Wage ,  w 
1.50 
2.00 
3.00 


9% 
10 
44 


7  3 

17  5 

21  5 


81 
68 
30 


Unearned 
income,  y 

0 

200 


9 
58 


7 
2 


3 

1 


81 
39 
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Table  3 
Adjusted  Probabilities  of  Degrees  of  Dependence  by 
Various  Characteristics 


Characteristics 


None 


Degree 


Partial 


Substantial 


Total 


Race 
Black 
White 


9% 


3 
3 


81 
84 


Education 

Less  than  8  years 

3 

5 

8  thru  11  years 

9 

7 

12  years  or  more 

13 

7 

2 
3 
4 


90 
81 
76 


;e 

Less  than  35 

9 

7 

35  or  above 

27 

5 

3 
6 


81 
62 


Health 
Good 
Poor 


9 

4 


7 

1 


3 
2 


81 
93 


Children 

1  or  2,  none 
preschool 

3  or  more,  none 
preschool 

1  or  2,  at  least 
one  preschool 


14 


79 


81 
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Table  3  (Continued) 


Characteristics 


Degree 


None 


Partial 


Substantial 


Total 


Other  Adults 
None 
1  or  2 
3  or  more 


9 

17 

8 


7 
7 
6 


3 
5 
4 


81 
71 
82 


Time  in  present  city 

Less  than  1  year     88 
1  year  or  more        9 


1 
7 


0 
3 


11 
81 
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welfare  between  blacks  and  whites,  but  a  reflection  of  the  adverse  circum- 
stances of  blacks. 

The  second  characteristic  in  Table  3  is  education.   Since  education  also 
enters  the  formula  for  calculating  the  imputed  wage,  which  is  held  constant 
here,  these  are  the  pure  effects  of  education  apart  from  its  influence  on  the 
financial  attraction  of  work.   With  everything  else  held  constant,  including 
the  wage,  more  highly  educated  women  are  more  likely  to  be  off  welfare  and 
less  likely  to  be  fully  dependent.   The  probability  of  partial  dependence  is 
not  strongly  influenced  by  education.   The  total  impact  of  education  could  be 
calculated  from  these  pure  effects  combined  with  the  indirect  effects  via  the 
wage. 

The  results  in  Table  3  for  the  effect  of  age  are  somewhat  surprising. 
Again,  the  wage  variable  takes  account  of  the  tendency  for  older  women  to  earn 
more.   The  variables  for  the  number  and  ages  of  children  and  the  number  of 
other  adults  in  the  family  take  account  of  the  systematic  differences  in  fam- 
ily composition  that  are  associated  with  a  mother's  age.   Still,  older  women 
are  much  less  likely  to  depend  on  public  assistance.   It  is  an  interesting 
question  whether  this  is  an  age  or  a  generation  effect  -  will  the  current 
generation  of  young  mothers  have  the  lower  probabilities  of  dependence  of 
today's  older  mothers  when  they  are  older? 

Poor  health  has  precisely  the  expected  effect  in  our  results.   All  but 
7  percent  of  women  reporting  some  disability  are  fully  dependent,  against 
19  percent  of  women  who  are  identical  in  every  respect  but  health. 

Three  alternative  combinations  of  the  two  variables  measuring  the 
number  and  age  of  children  are  reported  in  Table  3.   Mothers  with  3  or  more 
older  children  are  less  likely  to  be  off  welfare,  more  likely  to  supplement 
benefits  with  earnings,  and  about  as  likely  to  be  fully  dependent,  compared 
to  mothers  with  one  or  two  older  children.   The  presence  of  younger  children 
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causes  a  substantial  increase  in  the  probability  of  full  dependence.   This 
illustrates  the  importance  of  schools  as  custodial  institutions,  implicitly 
supplementing  family  income  and  making  dependence  less  likely. 

The  presence  of  extra  adults  in  the  household  (including  children  of 
working  age)  should  presumably  reduce  the  probability  of  dependence.   Thia 
is  true  in  our  results  for  one  or  two  extra  adults,  but  not  for  three  or 
more.   We  are  unable  to  explain  the  latter  finding.   The  standard  errors  in 
Table  1  suggest  that  it  is  not  a  statistical  fluke. 

Finally,  length  of  residence  in  the  city  has  a  dramatic  effect  on  the 
probability  of  dependence.   This  is  not  so  much  the  result  of  individual 
choice  as  a  reflection  of  the  administrative  provision  of  AFDC  in  1967,  when 
most  states  imposed  a  one-year  residency  requirement. 

Effects  of  taxes  and  transfers 

The  parameters  of  the  benefit  formula  have  an  important  impact  on  the 
probability  of  dependence.   More  generous  formulas,  that  is,  those  with 
higher  lump-sum  components.  A,  and  lower  tax  rates,  6,  are  more  attractive 
than  less  generous  formulas.   This  is  shown  in  Table  4,  where  we  present 
probabilities  of  dependence  for  the  benchmark  family,  first  holding  0 
constant  at  0.4  and  letting  X  vary,  and  then  holding  X  constant  at  $200 
per  month  and  letting  0  vary.   Everything  else  held  constant,  raising  X 
from  $150  to  $250  raises  the  probability  of  total  dependence  from  77  percent 
to  84  percent.   Most  of  this  comes  from  families  that  were  partially  depend- 
ent at  the  lower  value  of  X  -  the  probability  of  zero  dependence  only  falls 
from  10  to  8  percent. 

The  effect  of  changes  in  the  tax  rate  on  earnings  appears  mainly  in 
the  probabilities  of  zero  and  partial  dependence.   Increasing  the  tax  rate 
from  0.2  to  0.6  raises  the  fraction  of  families  who  are  off  welfare  alto- 
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Table  4 
Adjusted  Probabilities  of  Alternative  Degrees  of  Dependence  by 
Values  of  Parameters  of  Benefit  Formula 


Parameter 


None 


Degree  of  Dependence 


Partial 


Substantial 


Total 


Lump-sum 
Component 

,  A 

150 

10% 

9 

200 

9 

7 

250 

8 

5 

Tax  rate  i 
earnings. 

on 

6 

0.2 

6 

9 

0.4 

9 

7 

0.6 

12 

5 

4 
3 
3 


4 
3 
3 


77 
81 
84 


81 
81 
80 
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gether  from  6  to  12  percent  and  reduces  the  fraction  who  are  partially  de- 
pendent from  9  percent  to  5. 

The  implications  of  the  effects  of  the  parameters  of  the  benefit  for- 
mula are  shown  in  greater  detail  in  Table  5.   Here  we  have  solved  for  the 
values  of  monthly  hours  of  work,  H,  and  monthly  benefits  paid,  b,  by  sub- 
stituting the  benefit  formula  into  the  definition  of  z: 


'  -  ^^»  (4.4) 


X  +  (1  -  6)  wH  ' 


provided  z  >  0.   Thus 


^    A(l  -  z) 

Gw  +  (1  -  6)  zw  ^^-^^ 


if  z  >  0  and  is  undefined  otherwise.   Our  study  says  nothing  about  the  hours 
of  work  of  those  not  on  welfare.   Next, 

b  =  A  -  ewH  (4.6) 

"  0  +  (1  -  0)  z  ^^'^^ 

Formulas  4.5  and  4.7  show  that  starting  from  our  measure  of  dependence  z, 
and  our  knowledge  of  the  relation  of  benefits  to  earnings,  we  can  solve  for 
the  numerator  and  denominator  of  z  and  thus  obtain  H  and  b.   The  results  of 
this  calculation  for  the  benchmark  family  are  shown  for  the  four  ranges  of  z 
in  Tables  5  and  6.   We  have  taken  z  =  0.4  for  partial  dependence  and  z  =  0.8 
for  substantial  dependence.   The  numbers  in  this  part  of  the  table  are  derived 
purely  from  the  benefit  formula  and  the  definition  of  z  and  are  not  related  to 
the  probabilities  estimated  in  this  study.   The  aggregate  impact  of  changes  in 
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Table  5 

Effects  of  Parameters  of  Assistance  on  Hours 

of  Work  for  the  Benchmark  Family 


Degree 


Expectation 


Parameter     None    Partial    Sub-    |  Total      Whole      Recipients 

total  Population 


Lump-sum 
Component,  X 


$150 

150 

94 

23 

0 

24 

11 

200 

150 

125 

30 

0 

23 

10 

250 

150 

156 

38 

0 

21 

9 

Tax  rate  on 

i 

earnings,  6 

0.3 

150 

138 

31 

0 

23 

13 

0.4 

150 

125 

30 

0 

23 

10 

0.5 

150 

114 

30 

0 

24 

9 

0.6 

150 

105 

29 

0 

25 

7 

-33- 

Table  6 
Effects  of  Parameters  of  Assistance  on  Net 
Benefits  for  the  Benchmark  Family 


r 

Monthly 

Benefits  b> 

'  Degree  of 

Dependence 

Expectation 

Parameter 

None 

Partial 

Sub- 

Total 

1 

Whole     1  Recipient; 

stantial 

Population  j 

i          1 

Lump-sum 

! 
i 
t 

1 

1 

component,  A 

$150 

0 

94 

136 

150     ' 

130 

144 

200 

0 

125 

182 

200 

176 

194 

250 

0 

156 

227 

250 

224 

244 

Tax  rate  on 

earnings,  6 

0.3 

0 

138 

186 

200 

179 

1 

194 

0.4 

0 

125 

182 

200 

1   176 

194 

0.5 

0 

114 

178 

i   200 

1 

173 

193 

0.6 

0 

105 

174 

!   200 

i 
i 

i 

170 

1 

193 
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A  and  0  can  be  appraised  from  the  expected  value  of  hours  of  work,  H,  and 
net  benefits,  b,  over  the  entire  population.   For  hours,  this  requires  an 
estimate  of  monthly  hours  of  work  for  non-recipient  mothers  with  the  bench- 
mark characteristics.   We  use  150  hours,  somewhat  less  than  full  time.   The 
expected  values  are 


E(H)  =  T.     p.(x)  H.  (4.8) 

i=0   ^     ^ 


and 

3 
E(b)  =   Z  p.(x)  b.  (4.9) 

i=0  ^     ^ 


where  p.(t)  are  the  probabilities  from  Table  4  and  H.  and  b.  are  from  Tables 
5  and  6.   We  also  calculate  the  conditional  expectations  of  H  and  b  for  the 
population  of  recipients: 

3     P.(x) 
E(h|z  >  0)  =   Z   t  _  ^  .  .  H.  (4.10) 

i=0     ^Q^    ' 


and 

3     p  (x) 

E(b|z  >  0)  =   E  ^1 TT-b.  (4.11) 

i=o  1  -  Pq^^^  ^ 


In  Table  5,  expected  hours  of  work  have  the  anticipated  negative  relation 
to  the  lump-sum  component  of  the  benefit  formula,  both  for  the  whole  popula- 
tion and  for  recipients.  An  increase  of  $50  per  month  in  benefits  depresses 
average  hours  of  work  by  about  10  percent  in  both  cases.  On  the  other  hand, 
increases  in  the  tax  rate  on  earnings  increases  the  aggregate  volume  of  work 
(as  measured  by  the  expected  value  of  hours  of  work  in  the  whole  population) , 
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even  though  it  decreases  the  hours  of  work  of  the  average  welfare  recipient. 
This  runs  counter  to  a  great  deal  of  recent  thought  about  the  relation  be- 
tween income  supplements  and  the  supply  of  labor.   Taken  literally,  it  sug- 
gests that  a  reform  of  AFDC  in  the  direction  of  lower  implicit  taxes  on 
earnings  would  reduce  the  total  supply  of  labor.   Such  a  reform  would  bring 
enough  additional  families  under  welfare,  each  of  which  would  reduce  its 
supply  of  labor,  to  compensate  more  than  fully  for  the  increased  hours  of 
work  of  those  already  on  welfare. 

Table  6  presents  comparable  results  for  net  benefits  paid.   In  the 
benchmark  case  (A  =  $200,  6  =  0.4),  the  average  family  receives  $176  per 
month  in  benefits,  while  the  average  dependent  family  receives  $194  per 
month.   An  increase  in  A  from  $200  to  $250  increases  benefits  per  family  by 
$48  and  benefits  per  dependent  family  by  $50.   The  second  figure  represents 
the  exact  cancellation  of  two  opposing  influences:   Raising  A  makes  families 
who  were  previously  on  welfare  even  more  dependent,  and  so,  would  make  the 
increase  per  family  even  more  than  $50,  but  it  also  brings  new  families 
onto  welfare  at  lower  levels  of  dependence  who  lower  the  average.   Increases 
in  the  tax  rate,  9,  reduce  the  amount  of  benefits  paid  to  the  average  family 
but  leave  benefits  paid  to  the  average  dependent  family  almost  unchanged. 
The  latter  reflects  the  fact  that  increases  in  9  reduce  the  proportion  of 
families  who  are  not  fully  dependent  and  so  removes  from  the  average  families 
who  are  below  the  average. 

Summary  by  city 

As  a  final  summary  of  our  results,  we  present  in  Table  7  the  probabilities 
of  alternative  degrees  of  dependence  for  the  eight  cities  of  our  previous  study 
for  which  we  have  estimates  of  the  parameters  of  the  benefit  formulas.   Chicago, 


-36- 

Table  7 
Adjusted  Probabilities  of  Dependence  by  City 


Tax  on 
earnings, 

0 

Lump- 
sum 
X 

Degree 

!  of  Dependen 

Lce 

City 

None 

Partial 

Sub- 
stantial 

Total 

Baltimore 

0.50 

186 

11% 

7 

3 

79 

Chicago 

0.39 

207 

9 

7 

3 

SI 

Detroit 

0.55 

215 

11 

5 

3 

81 

Houston 

0.21 

101 

8 

16 

5 

71 

Los  Angeles 

0.35 

207 

7 

8 

4 

81 

New  York 

0.34 

253 

8 

5 

3 

84 

Pittsburgh 

0.18 

192 

7 

9 

4 

«0 

San  Francisco 

0.39 

215 

9 

6 

3 

82 

Wash.  D.C. 

0.72 

162 

15 

6 

3 

76 

Source  for  9  and  A:   Barr  and  Hall,  Table  1. 
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Los  Angeles,  and  San  Francisco  have  intermediate  values  of  both  parameters 
and  are  closest  to  the  benchmark  case  illustrated  earlier  in  Figure  1. 
Baltimore  and  Detroit  have  higher  tax  rates  and  about  the  same  lump-sum 
components,  so  they  have  somewhat  higher  probabilities  of  zero  dependence. 
Washington,  D.C.  has  by  far  the  highest  9,  0.72,  and  a  fairly  low  A,  $162. 
As  a  result,  it  has  much  the  highest  probability  of  zero  dependence,  close 
to  the  lowest  probabilities  of  partial  and  substantial  dependence,  and  almost 
the  lowest  probability  of  total  dependence.   Houston  competes  with  Washington, 
D.C.  as  the  least  attractive  city  in  the  opposite  way.   Because  it  taxes 
earnings  at  a  low  rate  but  provides  little  income  for  non-workers,  it  has  by 
far  the  highest  probability  of  substantial  dependence.   Pittsburgh  has  a  tax 
rate  even  lower  than  Houston's  but  pays  almost  twice  as  much  to  non-workers. 
It  has  the  lowest  proportion  off  welfare  altogether.   Finally,  New  York  has 
much  the  highest  lump-sum  component  and  thus  almost  the  highest  proportion  of 
fully  dependent  families.   Its  tax  rate  is  sufficiently  high  to  keep  8  percent 
of  the  benchmark  families  off  welfare. 
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Appendix.   Estimating  the  sampling  probability  for  the  SEP 

The  SEO  reports  the  weight,  w.,  to  be  applied  to  a  family  when  forming 
aggregates.   The  weight  is  the  inverse  of  the  sampling  probability.   Our 
model  of  the  sampling  process  is  the  following:   Each  family  has  probability 
q(x,u)  of  being  sampled,  where  x  are  reported  characteristics  and  u  are  un- 
reported characteristics.   The  weight  for  the  ith  family  is 

W.  =  —r^ r-  (A.l) 

1    q(x^,u^) 

We  are  interested  in 


Sq(x)  =  /q(x,u)  f(u)  du  ,  (A. 2) 


the  probability  that  a  family  chosen  at  random  from  among  the  population  of 
families  with  characteristics  x  will  be  sampled.  From  the  definition  of  w. 
and  s  (x) ,  we  have 

1-  =  Sq(x.)  +  c.  ,  (A.3) 

where  the  disturbance,  c.,  associated  with  our  lack  of  knowledge  of  u.  obeys 
the  basic  hypothesis  of  a  regression  model:   E(e.|x.)  =  0.   We  assume  as  a 
rough  approximation  that 

—  =  x.a  +  e .  (A. 4) 

w.     1      1 


To  estimate  a,  then,  we  simply  regress  1/w.  on  the  reported  characteristics, 
X..   Fitted  values  from  this  regression  are  used  in  section  4  to  adjust  the 
estimated  probabilities. 

Table  A-1  gives  the  estimates  of  a  obtained  from  the  SEO. 
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Table  A2-1 
Coefficients  for  SEO  Sampling  Probabilities 


Characteristic 


Coefficients  and 
standard  errors 


Wage 
$0.00 

$1.50 

$2.00 

$3.00 

$10.00 

Unearned  income 

Non-resident 

Income  without  working 

Tax  rate  on  earnings 


Race 
Black 
White 


Age 

Less  than  35 
35  or  higher 


Health 
Well 
Sick 


Education 

Below  8th  grade 

8th  through  11th 
12th  or  higher 


.00680 
(.00072) 

.00252 
(.00037) 

.00174 
(.00038) 

.00224 
(.00052) 
-.00088 
(.00236) 

-.00004 
(.00007) 

-.00020 
(.00012) 

-.00003 
(.00014) 

.00067 
(.00059) 


0 
-.00111 
(.00014) 


0 
-.00008 
(.00013) 


0 

-.00002 
(.00015) 


-.00012 
(.00016) 
0 
.00027 
(.00017) 
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Table  A2-1    (continued) 


Characteristic 


Coefficients   and 
standard  errors 


Children 
1  or  2 
3   or  more 

Preschool  age 


0 

.00014 
(.0007) 

.00008 
(.00012) 


Other  adults 
None 
1  or  2 

3  or  more 


0 
-.00014 
(.00011) 
.00009 
(.00012) 


8^30    02^ 


^ni'fjis 


loy 


Date  Due 


Ub-26-67 
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